A novel model to measure the regenerative potential of the peripheral nervous system after experimental immunological demyelination.
Immunological demyelination is a proposed strategy to improve nerve regeneration in the peripheral nervous system. To investigate the remyelinating potential of Schwann cells in vivo in the peripheral nervous system, the authors have reproduced and expanded upon a novel model of immunological demyelination in the adult rat sciatic nerve. The authors demonstrate (1) the peripheral nervous system's quantitative, regenerative response to immunological demyelination and (2) whether Schwann cells within a region of demyelination are induced to divide in the presence of demyelinated axons. The sciatic nerves of female Sprague-Dawley rats were exposed and injected with demyelinating agent bilaterally. At 3 days (n = 3), 7 days (n = 3), and 14 days (n = 3), the animals were euthanized for histological evaluation. A second group of animals (n = 3) was similarly injected with demyelinating agent and then exposed to bromodeoxyuridine between 48 and 72 hours after the onset of demyelination. These animals were euthanized soon after the last injection of bromodeoxyuridine. The tissue was analyzed for Schwann cells (labeled with antibodies to S100) and bromodeoxyuridine assay. A single epineural injection of complement proteins plus antibodies to galactocerebroside resulted in demyelination followed by Schwann cell remyelination. At 3 days after injection, peripheral nerve demyelination and Schwann cell proliferation were evident. Maximum demyelination was seen at 7 days; however, Schwann cell proliferation and remyelination peaked at 14 days after injection. These studies demonstrate an immunological model of demyelination and remyelination in the peripheral nervous system and quantitatively measure regenerative potential. This model will be used to isolate nerve segments and to measure their regenerative potential when given demyelinating agent after acute contusion and transection injuries.